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Description 

Plug-in connection system with an integrated lock 

The present invention relates to a plug-in connection system 
and to a plug-in connection apparatus with an integrated lock 
for the purpose of electrically connecting electrical modules, 
for example of installation devices or switching devices. In 
such plug-in connection systems, a large number of electrical 
connections generally have to be made between the modules. This 
is usually done by multicore connection cables whose ends are 
equipped with multipole connectors which are inserted into 
corresponding sockets on the modules. 

In this case, it is necessary for it to be possible to make the 
plug-in connection in an equally quick and simple manner, and 
for a reliable electrical connection to be produced between the 
modules. It is also necessary to reliably lock the plug-in 
connections so that they withstand mechanical loads, for 
example vibrations and shocks, and in the process the 
electrical connection between the modules is maintained and 
remains fully functional. 

Plug-in connection systems with locking apparatuses for 
connecting electrical modules are already known and comprise a 
connector and a socket which complements the connector, this 
connector and socket being connected to one another in the 
locked position by mechanical aids. In a known plug-in 
connection system of this type, the connector is connected to 
the socket using screws, with one or more screws being mounted 
on the connector such that they can rotate, and threads being 
provided on the socket. In the locked position, that is to say 
when the connector is plugged into the socket, the screws on 
the connector are screwed into the threads on the socket, and a 
firm connection is thus produced between the connector and the 
socket. 
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In order to break the connection between the connector and the 
socket, the screws have to be unscrewed from the threads again. 
This plug- in connection system therefore has the disadvantage 
that, in order to make and release the plug-in connection, a 
great deal of manipulation is needed and a large amount of 
space is also required both for the purpose of accommodating 
the screw connection and for operating the latter. 

In a further plug-in connection system with a locking apparatus 
according to the prior art, rocker arms are arranged on the 
connector, engage on the socket in the locked position and thus 
produce a mechanical coupling between the connector and the 
socket. In this case, the rocker arms on the connector are 
resiliently mounted under prestress, so that, in the locked 
position, they snap into corresponding projections on, or 
recesses in, the socket. 

In order to break the connection between the connector and the 
socket, it is necessary, in this plug-in connection system, to 
individually and manually move the rocker arms into an unlocked 
position in which they disengage from the projections on, or 
recesses in, the socket in order to allow the connector to be 
disconnected from the socket. This plug-in connection system 
therefore likewise has the disadvantage that is it relatively 
complicated to release the plug-in connection and a great deal 
of space is required to arrange the rocker arms on the 
connector and to operate them. 

The object of the present invention is therefore to provide a 
plug- in connection apparatus and a plug- in connection system 
for electrical modules at the lowest cost possible, said 
apparatus /system being distinguished by ease of handling and a 
low space requirement, and ensuring reliable electrical 
connection of the modules. Furthermore, 
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a corresponding method for releasing the plug-in connection 
system will also be specified. 

According to the invention, the object is achieved by a plug-in 
connection apparatus which can be plugged into/onto a mating 
plug-in connection apparatus in order to electrically connect 
electrical modules, said apparatus having a housing and at 
least one locking device which is connected to the housing and 
serves to mechanically couple the plug- in connection apparatus 
to the mating plug-in connection apparatus, it being possible 
to move the locking device between a locked position and an , 
unlocked position, with the locking device being integrally 
connected to the housing. 

The advantages of this integral design of the locking device 
and housing are simplified production of the entire system and 
simplified logistics when handling the parts for the connection 
system which are to be fitted. Outlay on installation is also 
reduced . 

The invention further provides a method for disconnecting a 
plug-in connection apparatus of the above type from the mating 
plug-in connection apparatus by fixing the at least one locking 
device in the unlocked position by means of the unlocking 
device, and releasing the plug- in connection apparatus from the 
mating plug-in connection apparatus. 

In one preferred embodiment of the plug-in connection apparatus 
according to the invention, the locking device has at least one 
unlocking hook or a corresponding unlocking element. In an 
unlocked position, said hook/element can engage in a barb or 
mating element which is arranged on the housing of the plug-in 
connection apparatus and complements the unlocking hook. The 
unlocking hook is preferably located at the free end of the 
locking hook, but it may also 
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be arranged at another point on the locking hook at a distance 
from its fixed end. In order to release the plug-in connection 
apparatus from the mating plug- in connection apparatus, that is 
to say to remove the connector from the socket for example, the 
locking hook is moved from the locked position to the unlocked 
position, with the locking hook being disengaged from the 
connector by the unlocking hook engaging with the barb on the 
socket. In this way, the locking hook is held in the unlocked 
position for as long as the connector is removed or is at a 
distance from the socket. 

Integrating a locking hook in the form of a locking device in a 
socket of the plug-in connection firstly reduces the space 
required by the locking device to a minimum, and secondly 
simplifies handling of the plug-in connection system overall, 
with a reliable electrical connection of the modules still 
being ensured. The plug-in connection system according to the 
present invention also has the advantage that locking hooks are 
no longer needed on the connectors of the connection cables in 
this case, so that the connection cables and the connectors are 
less susceptible to damage. For the same reason, firstly the 
connectors of the connection cables can be accommodated in a 
smaller space on the modules, and secondly less space is 
required for handling purposes when the connectors are fitted 
to the modules and when the connectors are removed from the 
modules. Furthermore, the plug-in connection system according 
to the invention is cost-effective to produce on account of the 
simple release operation. 

The plug-in connection system according to the invention can be 
used to connect two or more electrical modules to one another. 
The modules are in each case connected by means of a multipole 
connection cable (for example a 10-pole connection cable) which 
is typically available in a variety of lengths. As a result of 
this, the 
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modules can be located directly next to one another or at a 
distance of up to 2 00 cm, for example. A connector is located 
at the ends of each of the connection cables, whereas the 
mating pieces for the connectors - that is to say the sockets - 
are accommodated in the modules . 

In one preferred embodiment of the plug- in connection system 
according to the present invention, the locking hook has a 
fixed end which is preferably arranged on the base of the 
socket. As an alternative, the fixed end of the locking hook 
may also be arranged at another point on the socket. The 
locking hook is produced from a flexible material, preferably 
plastic, and is arranged on the socket by means of its fixed 
end in such a way that it has resilient properties on account 
of its flexibility. 

The locking hook also has a free end which produces the 
mechanical coupling between the connector and the socket. This 
coupling is produced by the free end of the locking hook 
engaging on the connector as soon as the connector is in the 
locked position, that is to say is fully inserted into the 
socket. In this case, it is particularly advantageous when the 
free end of the locking hook has a projection which, in the 
locked position, engages in a recess in the connector, which 
recess complements the projection. The projection in the 
locking hook consequently interacts with the recess in the 
connector in such a way that the connector is reliably held in 
the locked position. 

It is particularly advantageous when the unlocking hook of the 
locking hook and the barb on the socket engage in such a way 
that the unlocking hook automatically disengages from the barb 
when the connector is inserted into the socket. In this way, 
the connector and the socket are locked solely by inserting the 
connector into the socket as soon as 
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the connector has reached the locked position, without further 
manipulation or additional operation of the locking hook or 
hooks being required. 

In addition, the locking hook can be resiliently mounted on the 
socket in such a way that it is prestressed toward its locked 
position on account of its flexibility, so that the locking 
hook automatically snaps into the locked position when the 
connector is inserted into the socket. 

The insertion movement of the connector into the socket can be 
further simplified when the free end of the locking hook has an 
edge which is inclined essentially in the direction of the 
insertion movement of the connector into the socket. In this 
case, it is particularly advantageous when the edge directly 
adjoins the projection which engages on the connector in the 
locked position. During the insertion movement of the connector 
into the socket, the connector can slide on the edge at the 
free end of the locking hook and in the process push the 
locking hook toward the unlocked position. As soon as the 
connector is inserted into the socket to such an extent that it 
has reached the locked position, the locking hook can snap back 
and fix the connector in the locked position. 

The plug-in connection apparatus according to the invention can 
be particularly reliably designed when a respective locking 
device is provided on two opposite sides of the housing, said 
locking devices engaging on the connector or the mating plug-in 
connection apparatus in the locked position. This produces a 
stable mechanical coupling between the connector and the socket 
on two opposite sides. 

The present invention will now be explained in greater detail 
with reference to the attached drawings, in which: 
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fig. 1 shows a so-called D-sub socket for electrically 

connecting electrical modules according to the prior art; 
fig. 2 shows a so-called 2.54 mm-pitch connector of a 

connection line for electrically connecting electrical 

modules according to the prior art; 
fig. 3 shows a view of a detail of the 2.54 mm-pitch connector 

from fig. 2 for electrically connecting electrical modules 

according to the prior art; 
fig. 4 shows a module assembly comprising a plurality of 

electrical modules; 
fig. 5 shows a schematic illustration of one preferred 

embodiment of the plug-in connection apparatus with an 

integrated lock according to the present invention; and 
fig. 6 shows a perspective illustration of a cover with the 

plug-in connection apparatus according to fig. 5. 

The exemplary embodiment described in greater detail below 
re p resen ts a preferred embodiment of the present invention. 

In order to be better able to understand the way in which the 
plug-in connection system according to the invention operates, 
plug-in connection systems according to the prior art are first 
explained in greater detail with reference to figures 1 to 3 . 

Fig. 1 illustrates a so-called D-sub socket 5 for electrically 
connecting electrical modules according to the prior art. This 
socket 5 comprises a mating piece 1 onto which a complementary 
connector (not illustrated) of a connection line can be 
plugged. The mating piece 1 has a plurality of pole connections 
4 which open into corresponding lines 2 on the lower side of 
the socket, these lines leading to an electrical module (not 
illustrated) . In this known plug-in connection system, the 
connector is fixed using screw connections. Threads 3 are 
provided on the socket 5 , 
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it being possible for screws (not illustrated) which are 
rotatably mounted on the connector to be screwed into said 
threads. When the connector is inserted into the socket 5, the 
screws on the connector are screwed into the threads 3 on the 
socket, and a firm connection is thus produced between the 
connector and the socket 5 . 

In order to break the connection between the connector and the 
socket 5 , the screws have to be unscrewed from the threads 3 
again. This plug-in connection system therefore has the 
disadvantage that, in order to make and release the plug-in 
connection, a great deal of manipulation is needed and a large 
amount of space is also required both for the purpose of 
accommodating the screw connection and for operating the 
latter. 

Fig. 2 illustrates a 2.54 mm-pitch connector 6 of a connection 
line for electrically connecting electrical modules according 
to the prior art. In this plug-in connection system, the 
connector 6 latches into the socket (not illustrated) . To this 
end, rocker arms 7 are arranged on the connector 6 and, in the 
locked position, engage with a hook 10 on the socket 8, and 
thus produce a mechanical coupling between the connector 6 and 
the socket 8. In this case, the rocker arms 7 are resiliently 
mounted on the connector 6 in such a way that they can be 
pivoted between a locked position and an unlocked position. The 
rocker arms 7 are prestressed toward the locked position. It 
can be clearly, seen that the rocker arms 7 represent the 
highest vertical point of the connector and therefore increase 
the amount of space required by electrical modules which are 
connected to connectors of this type. 

Fig. 3 illustrates a view of a detail of the 2.54 mm-pitch 
connector 6 which is shown in fig. 2 and serves to electrically 
connect electrical modules according to the prior art. Fig. 3 
shows that, in the locked 
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position, the hook 10 of the rocker arm 7 on the connector 6 
snaps into a corresponding engagement section 9 on the socket 8 
as soon as the connector 6 is inserted into the socket 8 as far 
as the locked position. 

In order to break the connection between the connector 6 and 
the socket 8, it is necessary, in this plug-in connection 
system, to individually and manually move the rocker arms 7 
into the unlocked position in which the hooks 10 disengage from 
the engagement sections 9 on the socket 8 in order to allow the 
connector 6 to be disconnected from the socket 8. This plug-in 
connection system therefore likewise has the disadvantage that 
releasing the plug-in connection is associated with a great 
deal of manipulation and a large amount of space is required to 
arrange the rocker arms 7 on the connector 6 and to operate the 
latter. The rocker arm 7 is also in the form of a separate part 
which has to be attached to the plug-in connection system. 
Therefore, an additional part is disadvantageous ly required, it 
being expedient to dispense with this part. 

Fig. 4 illustrates a module assembly 12 which comprises a 
plurality of v electrical modules 13. The modules 13 are 
electrically connected to one another via connection lines 14. 
The connection lines 14 comprise ribbon lines and their ends 
are each provided with connectors which are plugged into 
corresponding sockets in the modules 13 . The connection between 
the connection cable and the module is improved using the plug- 
in connection system with unlocking elements according to the 
present invention . 

Fig. 5 shows a schematic illustration of a preferred embodiment 
of the plug-in connection apparatus with unlocking elements 
according to the present invention. Fig. 6 shows a perspective 
illustration of a cover of the preferred embodiment of the 
plug-in connection apparatus, which is shown in fig. 5, 
according to the present invention. The embodiment described 
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however other standard systems may also be chosen for the 
purpose of implementing the present invention. 

Fig. 5 shows the plug-in connection apparatus according to the 
invention in the locked position. A standard connector (not 
illustrated) can be fully inserted into a housing 16 of the 
plug-in connection apparatus which complements the connector. 
In the illustrated embodiment, the plug-in connection apparatus 
according to the invention comprises two locking hooks 17 for 
mechanically coupling the connector to the housing 16, with the 
locking hooks 17 being integrated in the housing 16. The 
locking hooks 17 are arranged on two opposite sides of the 
housing 16. 

Both the housing 16 and the locking hooks 17 are produced from 
a flexible material, preferably plastic. The locking hooks 17 
have a fixed end 22 which is respectively arranged on the base 
2 3 of the housing 16 of the socket, with the locking hooks 17 
being resiliently mounted on account of their flexibility. In 
this case, the locking hooks 17 are pres tressed toward their 
locked position. 

Furthermore, the locking hooks 17 each have a free end on which 
an inwardly protruding projection 18 is formed. The projection 
18 at the free end of the locking hooks 17 produces a 
mechanical coupling between the connector and the socket 16 by 
the projection 18 engaging into a corresponding recess or 
engagement section on the connector as soon as the connector is 
fully inserted into the socket or its housing 16 in the 
direction of the arrow A, and is therefore in the locked 
position. The connector is reliably held in its locked position 
in this way. 
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The free ends of each of the locking hooks 17 are additionally 
provided with an edge 20, which edges have a rounded portion 2 0 
which is inclined in the direction of the insertion movement A 
of the connector into the socket or into the housing 16, with 
the edge 2 0 directly adjoining the projection 18 which engages 
on the connector in the locked position. As a result, the 
connector can slide on the edge 2 0 at the free end of the 
locking hooks 17 during the insertion movement into the socket 
16 in the direction of the arrow A, and in the process push the 
locking hooks 17 outward. As soon as the connector is fully 
inserted into the socket 16 and has reached the locked 
position, the locking hook 17 snaps back on account of its 
prestress and fixes the connector in the locked position. 

Furthermore, the free ends of the locking hooks 17 each have an 
unlocking hook 19 which, in an unlocked position, engages in a 
barb 21 which is arranged on the housing 16 and complements the 
unlocking hook. In order to remove the connector from the 
housing 16, the locking hooks 17 are moved out of the locked 
position into the unlocked position by the locking hooks 17 
being pushed outward. In this case, the projections 18 of the 
locking hooks 17 are firstly disengaged from the engagement 
sections on the connector, and secondly the unlocking hooks 19 
are pushed across the barbs 21 on the housing 16 until said 
unlocking hooks and barbs engage with one another. In this way, 
the mechanical coupling between the connector and the socket or 
the housing 16 is released, and the connector can be removed 
from the socket 16. The locking hooks 17 are held in the 
unlocked position by the engagement between the unlocking hooks 
19 and the barbs 21 on the socket 16. 

In order to release the engagement between the unlocking hooks 
19 on the free ends of the locking hooks 17 and the barbs 
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21 on the housing 16, the unlocking hooks 19 are again pushed 
back across the barbs 21. However, it is particularly 
advantageous when the engagement between the unlocking hook 19 
of the locking hook 17 and the barb 21 on the socket 16 is 
automatically released when the connector is inserted into the 
socket 16 by the barbs 21, which should be designed to move in 
a corresponding manner (not illustrated in the figures) , being 
moved downward when the connector is pressed in, for example. 



